Supplemental Note: Case Reports

Family 1
The proband, Fam1_III-4 (Fig.1A) , is the first child of healthy double first degree cousins of Muslim-Arab descent. At the age of 45 days, she was referred for genetic counseling, due to hypotonia, multiple limb contractures, and suspected seizures.
Prenatal ultrasonography (US) revealed increased nuchal translucency of 4.2 mm and cervical cysts at 12 and 13 weeks, respectively. Fourth ventricle dilation, bilateral clubfeet and clenched fists were documented at 16 th week of pregnancy with polyhydramnios at 32
weeks. The parents refused amniocentesis. She was born at 33+3 weeks by emergency
Caesarean section (CS) due to bradycardia recorded on fetal monitoring. Birth weight was 2,115 grams (60 th percentile) and head circumference was 30 cm (25 th percentile). Apgar score was 3/7, at one and five minutes, respectively, necessitating mechanical ventilation. On admission to the neonatal intensive care unit she presented with encephalopathy, severe hypotonia and absence of neonatal reflexes. Cranial and facial dysmorphism included trigonocephaly, long myopathic facies with tent-shaped mouth, retrognathia, low set ears, small upturned nose, depressed nasal bridge, long eyelashes, pronounced eyebrows and ptosis; the latter improved over time. The skeletal findings consisted of bilateral club-feet with overriding toes, contractures of hips, elbows and wrists and hyperextension of knee joints, compatible with the diagnosis of arthrogryposis multiplex congenita (AMC). During the first week of life, limb hypertonicity appeared, with startle-like clonus jerks as reaction to sudden unexpected auditory stimuli or gentle touch. Axial hypotonia remained. These abnormal movements raised the possibility of seizures followed by phenobarbital treatment.
Electroencephalogram (EEG) performed at two months of age displayed mild generalized slowing of background activity with no evidence of epileptic discharge. Of note, the baby had been on mechanical ventilation since birth. An attempt to wean her off mechanical ventilation was made; however, she had recurrent apneic episodes, which necessitated reintroduction of mechanical ventilation and tracheostomy. However, mildly elevated CSF glycine level of 22 µmol\L (normal range up to 8 µmol\L), with normal serum glycine taken in parallel to the lumbar puncture was documented. Urinary glycine excretion was significantly elevated (urinary glycine/creatinine 1453 µmol/mmol, normal range up to 445 µmol/mmol) but resolved thereafter. These findings were not compatible with the diagnosis of nonketotic hyperglycinemia (NKH). A skeletal X-ray survey performed at birth and repeated at two years showed bilateral absence of patellae, dislocation of the right hip with redundant epiphysis on the right, overriding toes, thin, lucent bones, and muscle atrophy. At age two years, an US study of the patellae confirmed its absence. Brain MRI revealed enlargement of lateral and third ventricles, mildly excessive extra-axial fluid, a normal corpus callosum and a focal area of restriction diffusion in the left hemisphere of the cerebellum, which could correspond to a small infarct. MR-spectroscopy revealed no abnormal findings. Coagulation studies were normal, except for heterozygosity for both factor V Leiden and MTHFR C677T.
Since the age of 1.5 months, hypertension was diagnosed, requiring multiple antihypertensive medications. Extensive studies including US of the kidneys and urinary tract, US Doppler of renal vessels, echocardiography and echocardiogram were normal, except for repeatedly increased levels of urinary catecholamines, including dopamine and normetanephrine with intermittently elevated norephinephrine levels. Repeated abdominal US scans between ages one month and two years did not identify space-occupying lesions.
The child is currently two years old and is fed by gastrostomy. Over the years she had been hospitalized repeatedly due to recurrent episodes of acute respiratory failure. She currently breaths spontaneously and only receives oxygen supplementation; she has rare episodes of apneic spells, which resolve spontaneously. She has social smile, is able to track objects, and appears to recognize her parents. She does not speak nor babble. The startle-like clonus movements of her upper extremities resolved. She moves her upper limbs and is able to grasp objects and bring them to the midline. There are no spontaneous movements of the lower limbs with hyperextension of the knees and dislocation of hips.
Prenatal US during a subsequent pregnancy revealed nuchal translucency of 6.0 mm at 12 weeks and hydrops (edema of the abdominal wall and scalp) at 13 weeks. The pregnancy was terminated at 13 weeks. The parents are currently opting for preimplantation genetic diagnosis (PGD).
Family 2
Family 2 is a consanguineous Muslim-Arab family, unrelated to Family 1 (Fig. 1B) . Three of their four children were born with encephalopathy and hypotonia that rapidly transformed into hypertonicity with pronounced clonus, also displaying severe arthrogryposis and respiratory failure. They have one healthy boy.
Individual Fam2_III-2 was born at 35+4 weeks by emergency CS due to fetal distress.
Birth weight was 2,230 grams (35 th percentile). Apgar score was 4/6 at one and five minutes, respectively, necessitating mechanical ventilation. She was fed by total parenteral nutrition (TPN). On examination she had dysmorphic features, a small chest, and AMC including flexion contraction of the elbows and knees, tarso-metatarsal deformities, left calcaneovalgus, overriding fingers and dislocation of both hip joints. Brain US was normal.
Reportedly, she had elevated CSF glycine (levels unavailable). She had recurrent apneas and was ventilation dependent. She died at 18 days of age. The possibility of NKH was raised since this family belongs to a kindred previously reported with many NKH-affected members. S1 This diagnosis had been ruled out because the parents did not carry the familial mutation.
In the next pregnancy, of individual Fam2_III-3, prenatal US performed at 22.2 weeks of gestation revealed arthrogryposis. The parents refused termination of pregnancy. The girl was born at 41 weeks by emergency CS due to fetal distress. Birth weight was 2,525 grams (52 nd percentile). Apgar score was 7/9, at one and five minutes, respectively. At birth she was encephalopathic, had pronounced head lag, and severe AMC with contractures involving all limbs, including hyperextension of the knees. Muscle biopsy histology did not reveal any myopathic or neurogenic abnormalities. She died at age two days due to respiratory failure and bradycardia.
During the pregnancy with individual Fam2_III-5, a prenatal US at 21.1 weeks revealed arthrogryposis, including hyperextension of knees, bilateral club feet, no movement of feet or elbows, and deviations of his fingers. He was born prematurely at 30 weeks by an emergency CS due to repeat CS. Birth weight was 1,540 grams (75 th percentile). Apgar score was 8/8, at one and five minutes, respectively. He was put on mechanical ventilation due to cyanosis and ineffective breathing. In addition, he was hypotensive and received Dopamine 
